Rapid phosphorylation and selective dephosphorylation of P-selectin accompanies platelet activation.
P-selectin, a receptor for neutrophils and monocytes, is an adhesion molecule on the surface of activated platelets that resides in the alpha granule membrane of unstimulated platelets. To determine whether phosphorylation of P-selectin might accompany platelet activation, P-selectin in resting and thrombin-stimulated platelets labeled with o-[32P]phosphate was immunoprecipitated with the monoclonal antibody AC1.2 directed against P-selectin. SDS-gel electrophoresis of the immunoprecipitates indicated about 10-20-fold higher levels of 32P incorporated into P-selectin from thrombin-activated platelets than in resting platelets, although both sets of platelets contained equivalent amounts of P-selectin. The lower limits of the molar ratio of phosphate to P-selectin in activated platelets is about 0.52 +/- 0.08. Other platelet agonists, including the thrombin receptor peptide (SFLLR), epinephrine, ADP, and collagen, similarly stimulated phosphorylation of P-selectin. The kinetics of P-selectin phosphorylation following thrombin stimulation was rapid, with maximum phosphorylation observed at 15-30 s. Phosphoamino acid analysis of the phosphorylated P-selectin revealed the rapid synthesis of phosphoserine, phosphothreonine, and phosphotyrosine, but 80-90% of the phosphotyrosine and phosphothreonine disappeared within 5 min of platelet activation while the maximal level of phosphoserine remained stable. The rapid phosphorylation and selective dephosphorylation of specific amino acids in P-selectin following platelet activation may be important for P-selectin function and signal transduction within platelets.